1
H NMR chemical shifts were referenced versus TMS (0 ppm), while 13 C NMR chemical shifts were referenced versus CDCl 3 (77.0 ppm). Mass spectra were recorded on a VG ZAB-HS mass spectrometer. Powder X-ray diffraction (PXRD) data was collected on a PHILIPS X'Pert Pro diffractometer with an X'celerator detector in the reflection mode, using monochromatized Cu Kα radiation.
High pressure experiments were performed using symmetric diamond anvil cells (DACs) at room temperature. The culet diameter of the diamond anvils was 500 μm. The crystal was placed in the holes (diameter: ca. 170 μm) of a T301 steel gasket, which was pre-indented to a thickness of 50 μm. The silicon oil was used as pressure transmitting medium (PTM). A small ruby chip was inserted into the sample compartment for in situ pressure calibration according to the R1 ruby fluorescence method. The in situ UV-vis absorption measurements under high pressure are performed on an Ocean Optics QE65000 Scientific-grade spectrometer. The photoluminescence measurements under high pressure were performed on a QE65000 Scientific-grade spectrometer in the reflection mode. High-pressure unpolarized Raman spectra were recorded using Acton SP2500i spectrometer (Princeton Instruments) equipped with the liquid nitrogen cooled CCD (PyLon: 100B). The 532 nm radiation from the diode pumped solid state (DPSS) laser was utilized to excite the sample and the output power was 10 mW. The 785 nm single mode laser was utilized to excite the sample and the output power was 50 mW.
Synthesis and Characterization:
PP was purchased from TCI company with >98% purity, and recrystallized in ethanol before use. PP-NMe 2 was synthesized by optimizing the reaction conditions in the literature 1 . PP-H was synthesized according to the literature 2 . The single crystal of PPNMe 2 was obtained from dichloromethane/petroleum ether. The single crystal of PP-H was obtained from ethyl acetate/petroleum ether.
3,3-bis(4-(dimethylamino)phenyl)isobenzofuran-1(3H)-one (PP-NMe 2 )
To a stirred solution of phthalic anhydride 2 (3.26 g, 22 mmol) and aluminum chloride S3 (8.80 g, 66 mmol) in 50 mL anhydrous dichloromethane, N,N-dimethylaniline (2.5 mL, 22 mmol) was added slowly at room temperature (rt). Then the reaction was heated to 40 o C for 3 h. The reaction was cooled to rt, and poured into ice water. Sodium hydroxide was added to adjust the pH around 2-3. Some precipitate came out in the solution and was filtered out. The pH of the filtrate was adjusted to 3-4, and the precipitate was filtered out. The filter residue 3 was dried. To a solution of 3 (2.9 g, 11 mmol) in 10 mL methanesulfonic acid, N,N-dimethylaniline (2.7 mL, 22 mmol) was added at rt. The mixture was heated at 90 o C for 12 h. The reaction was cooled to rt, and ice water was added. The resulting mixture was extracted with dichloromethane (3 × 20 mL). The combined organic layers were then extracted with brine. Then it was dried over MgSO 4 
3,3-diphenylisobenzofuran-1(3H)-one (PP-H)
The magnesium ribbon was burnished and cut into small pieces. Mg (0.10 g, 4.2 mmol) and bromobenzene 4 (0.40 mL, 3.8 mmol) were dissolved in 10 mL anhydrous THF, and stirred at 80 Relative more intense Raman peaks were chosen to demonstrate the changes in the wave numbers ranging of 100-3600 cm 
Quantify the Relationship between Pressure and the Ring-opening Reaction

1) Equilibrium constant K of the ring-opening reaction could be quantified from the fraction of r-PP (ring-opening PP) as follows: --
The n refers to the amount of PP (including ring-closed and -opened PP), and n(r-PP) means the amount of ring-opening PP. For a specific experiment, the n could be regarded as a constant. At the beginning of the ring-opening reaction, the conversion in crystal is low, so the n-n(r-PP) is approximately equal to n, in order to get qualitative information and get an approximate working curve. Then 1/(n-n(r-PP)) is regarded as a constant to simplify the formula. (Higher conversion as the increased pressure is one of the reasons to make correlation of lnA(PP) with pressure (p) deviate from the straight line.) Furthermore, n(r-PP) was proportional to absorbance of the characteristic absorption peak of r-PP, then InK is approximated to be proportional to the natural logarithm of r-PP form:
ln ∝ ln -
2) The effect of pressure on chemical equilibrium could be described by the wellknown relationship between pressure (p) and Gibbs' enthalpy of reaction Where ∆ is the change of the volume in the ring-opening reaction. According to (1) and (2), we can derive the following relationship:
From the correlation, it showed that positive slope indicated a negative value for the volume of reaction, the same as spiropyran isomerization under high pressure 4 . The correlation wavelength was chosen around the ring-opening wavelength. 
Crystal Data and Structure Refinement
